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Abstract 

 

Incidence, stage of diagnosis and survival of 

gastro-esophageal cancers in rural, urban and 

metropolitan areas of the United States: 2004-2009 

 

By Zhensheng Wang 
 

Background: This study aimed to assess the differences of incidence, late stage 

diagnosis and prognosis of three malignancies – squamous cell carcinoma of the 

esophagus (SCCE), adenocarcinoma of the esophagus (AE) and adenocarcinoma of 

the gastric cardia (AGC) – in metro, urban and rural areas in the United States. 

Methods: We identified 29,527 cases of SCCE, AE or AGC reported to the 

Surveillance, Epidemiology, and End Results program between 2004 and 2009. 

Incidence estimates for each malignancy were compared across metro, urban and 

rural areas. Multivariable logistic regression models were applied to evaluate the 

association between residential setting and late (distant stage) diagnosis with results 

expressed as adjusted odds ratios (ORs) and 95% confidence intervals (CIs). 

Kaplan-Meier survival curves and Cox proportional hazard models were used to 

examine the association between residential setting and survival. 

Results: Using metropolitan population centers as reference, incidence of AE was 

found to be higher in urban (rate ratio [RR]=1.13, 95% CI: 1.06, 1.20) and rural 

(RR=1.15, 95%: 1.05, 1.25) areas, while incidence of SCCE was lower in rural areas 

(RR=0.80, 95%: 0.70, 0.91).  Rural patients were less likely to be diagnosed with 

stage IV AE compared to those residing in metropolitan areas (OR=0.79, 95% CI: 

0.65, 0.97). No significant differences in prognosis of either malignancy were 

observed among patients residing in metro, urban and rural areas.  

Conclusion: These findings indicate that certain preconceptions about urban/rural 

disparities in the United States are either unwarranted or out-of-date at least with 

respect to gastroesophageal cancers. 
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Background: 

At least three unique tumor types arise from the mucosal lining of the esophagus 

and proximal part of the stomach. These include: squamous cell cancer of the 

esophagus (SCCE), adenocarcinoma of the esophagus (AE) and adenocarcinoma of 

the gastric cardia (AGC). Even though esophageal cancer is relatively uncommon in 

the United States the incidence of esophageal and proximal gastric adenocarcinomas 

is rapidly increasing [1].  

SCCE is the predominant malignancy in the cervical and upper two thirds of the 

thoracic esophagus. The incidence of SCCE peaked in the early 1980s and since then 

started to decline to the current estimate of approximately 10 per 100,000 

person-years. SCCE is more common among African American men [1]. Etiologic 

factors associated with SCCE include alcohol consumption, smoking, diet rich in 

highly salted food, and eating rapidly without sufficient mastication [2-5].  

AE and AGC originate in the distal third of the esophagus and below 

gastroesophageal junction, respectively [6-7]. The incidence rates of AE have 

increased by more than 300% in the past two decades [8]. The incidence for AGC has 

also been increasing at a rate of 400% per year. Both AE and AGC have a elevated 

male to female ratio and are more common in Caucasians than in African Americans 

[1]. Etiologic factors associated with AE and GCA include, smoking [9], obesity [4][11], 

gastroesophageal reflux disease, lack of physical exercises and sedentary lifestyles 

[11-12].  

The prevalence of the above risk factors differs across populations of rural, urban 
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and metropolitan areas of the US [13-15]. The population of the rural or small town 

areas may have less access to healthcare and as such maybe diagnosed at a later stage. 

Moreover, as the treatment of SCCE, AE and AGC is complex and requires 

multimodality approach [16-17], access to tertiary healthcare centers is expected to be 

limited for the patients living in remote rural areas or in small towns located far from 

metropolitan population centers. This is expected to have a negative impact on the 

survival of patients living in rural or small urban areas relative to metropolitan 

centers. We hypothesized that the incidence, stage at diagnosis and survival for SCCE, 

AE and AGC will be different in non-metropolitan and metropolitan areas. 

In order to test the hypothesis, the data from the National Cancer Institute’s 

Surveillance Epidemiology and End Results (SEER) program were analyzed. The 

SEER registry covers approximately 28% of the US population [18] and includes 

information on the Rural-Urban Continuum Code (RUCC) that describes residential 

setting for each newly diagnosed cancer case. In addition, the SEER data from 1973 to 

2011 were examined for secular trends in SCCE, AE and AGC incidence and survival 

by type of geographic setting and across main population groups. 
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Methods: 

The research data were obtained from the SEER Program and covered the period 

from January 1, 2004 through December 31, 2009. To distinguish between metro, 

urban and rural counties, the 2003 Rural-Urban Continuum Code (RUCC) developed 

by the United States Department of Agriculture (USDA) was used. The RUCC scheme 

classifies metropolitan counties based on the population size and further subdivides 

the nonmetropolitan (non-metro) counties by degree of urbanization and adjacency 

to a metro area or areas [19]. 

The residential setting, the main independent variable of interest in this study, was 

categorized as metro, urban or rural based on county RUCC values of 1 to 3, 4 to 6 

and 7 to 9, respectively. Race was dichotomized as ‘African American’ and ‘white’; 

since other race categories had insufficient number of observations. Persons 

categorized as neither white nor African American were excluded from the analyses. 

For the purpose of our study, the American Joint Committee on Cancer (AJCC) 

staging, 6th edition [20] was used. The primary site and morphology for esophagus 

and gastric cardia applied in the study were coded according to the International 

Classification of Diseases for Oncology, third edition (ICD-O-3) [21]. The codes for 

esophagus and gastric cardia were C15.0-C15.9 and C16.0, respectively. Esophageal 

carcinoma was further categorized into two histological groups: squamous cell 

carcinoma (M8058-8082) and adenocarcinoma (M8140-8573). All gastric cardia 

cancers in this analysis were adenocarcinomas.  

Using data from 18 SEER registries dating from 2004 to 2009, the incidence rates 
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of SCCE, AE and AGC (age adjusted to 2000 US-Standard population) were 

calculated separately for metro, urban and rural areas. These comparisons were 

carried out for all cases combined, and stratified on race and gender. Results were 

expressed as rate ratios (RR) accompanied by the corresponding 95% confidence 

intervals (CI).  

Since population in rural areas or small towns may be diagnosed at a later stage 

due to differences in access to care, the association between residential setting and 

late (distant stage) diagnosis was evaluated using multivariable logistic regression 

models. Data were derived from 18 SEER registries for the years 2004-2009. The 

covariates in all models included age of diagnosis, gender, race, marital status and 

region. The results of these multivariable logistic regression analyses were expressed 

as adjusted odds ratios (ORs) accompanied by 95% CIs.  

The differences in survival for SCCE, AE and AGC across different residential 

settings were then studied by constructing Kaplan-Meier curves accompanied by 

log-rank tests for statistical significance. Multivariable Cox proportional hazard 

models were then used to further examine the association between residential setting 

and survival with results expressed as adjusted hazard ratios (HRs) and 95% CIs. The 

models adjusted for potential confounders including gender, age, race, marital status, 

surgery and radiotherapy and AJCC stage. Proportional hazard (PH) assumptions 

were tested for each model by examining the log-log survival curves for all 

independent variables under study. If the PH assumption was violated extended Cox 

models were used.  
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All analyses were performed using SAS 9.2 (SAS Institute Inc. NC, USA), and 

SEER*Stat version 7.1.0 (National Cancer Institute, Bethesda, Md. USA) statistical 

software packages. 
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Results: 

A total of 29,527 gastroesophageal cases were reported to SEER from 2004 

through 2009, among which 7,456 (25.3%) were SCCE, 12,814 (43.4%) AE and 9,257 

(31.3%) AGC. As shown in Table 1, 86.8% (N=25,598) of the total cases were from 

metro areas while 9.2% (N=2,707) and 4.0% (N=1,169) of cases were from urban and 

rural areas, respectively. Among all cases 72.7% (N=21,451) were over 60 years of age 

at the time of diagnosis. The total study group consisted of 77.5% (N=22,894) male 

patients, the majority of cases (84.9%, N=25,062) were observed among whites and 

more than half (57.4%, N=16,958) of the patients were married.  Advanced (AJCC 

stage IV) disease was found at diagnosis in 25.5%, 34.7% and in 36.1% of SCCE, AE 

and AGC cases; respectively.  

 

Incidence Rates 

Compared to metro areas the overall incidence rates of SCCE in urban areas 

(RR=1.12, 95% CI: 1.03, 1.21), AE in urban areas (RR=1.13, 95% CI: 1.06, 1.20) and 

AE in rural areas (RR=1.15, 95% CI: 1.06, 1.25) were significantly higher (Table 2).  

On the other hand, incidence of SCCE (RR=0.80, 95% CI: 0.70, 0.91) was lower in 

rural than in metro areas.  African Americans had a pronounced increase in 

incidence of SCCE in urban (RR=1.49, 95% CI: 1.29, 1.72) and rural (RR=1.60, 95% 

CI: 1.24, 2.04) areas compared to African American populations of metro areas, while 

among whites rural areas experienced lower incidence of SCCE relative to metro 

areas (RR=0.76, 95% CI: 0.64, 0.88). Female residents of rural areas had a lower 
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incidence of SCCE, AE and AGC than their counterparts in metro area. For male 

patients, incidence of AE was significantly higher in rural (RR=1.12, 95% CI: 1.05, 

1.19) and urban areas (RR=1.20, 95% CI: 1.10, 1.31) while incidence of SCCE was also 

elevated among urban males compared to men living metro areas (RR=1.17, 95% CI: 

1.06, 1.29) . 

 

Predictors of advanced (AJCC stage IV) disease 

As shown in Table 3 patients in rural areas were less likely to be diagnosed with 

stage IV AE compared to those residing in metropolitan areas (adjusted OR=0.79, 

95% CI: 0.65, 0.97).  No statistically significant results were found in any other 

analyses of the association between type of residence (metro, urban or rural) and 

advanced diagnosis stage for any other cancer sites. A comparison of the likelihood of 

stage IV diagnosis among black patients compared to whites produced ORs (95% CIs) 

of 1.06 (0.92-1.22) for SCCE, 1.03 (0.80-1.32) for AE, and 1.32 (1.08-1.62) for GCA. 

The frequency of stage IV diagnosis decreased as the age of diagnosis increased for  

all three cancer types. Another strong predictor for stage IV disease was marital 

status; using married patients as the reference category the adjusted ORs for single 

patients were significantly elevated in all analyses with a range between 1.16 and 1.22. 

The corresponding associations comparing married patients to those categorized as 

widowed, separated or divorced were less pronounced (Table 3). 
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Survival Analysis 

As shown in figure 1, no significant differences in survival of metro urban and rural 

patients were observed for any of the three malignancies. The results of survival 

analyses are shown in Table 4. For all three cancer types there were no significant 

differences in survival between patients living in urban and rural areas compared to 

their metro counterparts. Black patients experienced higher mortality than white 

patients with HR (95 % CI) estimates of 1.12 (1.05, 1.20), 1.19 (1.04, 1.36) and 1.16 

(1.04, 1.30) for SCCE, AE, and AGC, respectively. Surgery of primary site significantly 

reduced mortality for all three malignancies by approximately 60%. The 

corresponding reduction in mortality attributable to radiation therapy was in the 

32-55% range. Not married patients had a modest but statistically significant 

decrease in survival compared to patients who were married at the time of diagnosis. 

For all three malignancies, there was a clear inverse relation between AJCC stage and 

survival.  . 
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Discussion: 

Although SCCE, AE and AGC arise in the same organ, they represent three distinct 

disease entities. The risk factors for these malignancies include race [22], gender [23], 

and lifestyle characteristics such as obesity [4, 11], predominance of sedentary 

activities [12, 24], and consumption of tobacco and alcohol [5, 9]. Previous literature 

showed that race [25], gender [25], age [25], surgery [26] and neoadjuvant therapy 

(chemotherapy or chemoradiotherapy) [27, 28] are potential determinants for the 

prognosis of gastro-esophageal cancers including SCCE, AE and AGC.  

Our hypothesis was that incidence and outcomes of SCCE, AE and AGC vary across 

populations in the metro, urban and rural areas. We postulated a priori that 

differences in lifestyles would result in lower incidence of AE and CA in the rural 

populations and that decreased access to specialized care in rural areas would 

adversely affect timeliness of diagnosis and survival.   

Contrary to expectations, the analysis of the observed overall incidence of SCCE 

and AGC across metro, urban and rural areas demonstrated that the incidence is 

similar in all three groups of patients. This observation suggests that the overall 

prevalence of obesity, sedentary lifestyle, reflux disease, tobacco and alcohol 

consumption may not be significantly different in residents of rural regions, small 

towns or metropolitan population centers.  The only exception from this pattern was 

the somewhat pronounced increase in incidence of SCCE among rural and urban 

blacks compared to blacks residing in metropolitan population centers.  

With respect to outcome, the results of the analysis did not reveal any significant 
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differences in the stage distribution between the rural and metro populations. 

Similarly, no significant difference in overall survival was observed. These 

observations suggest that the access to healthcare and quality of therapy may not be 

that different in large cities compared to small towns or rural areas. Our findings are 

consistent with a recent study of breast cancer patients in Southwest Georgia, which 

reported that metro and non-metro patients experienced no significant differences in 

receiving or completing chemotherapy [29]. In a study comparing in-hospital 

mortality among recipients of cancer surgery between urban and rural hospitals, 

Martin et al. found that receiving treatment at a rural hospital did not confer a worse 

prognosis. [30]. Another recent study also found that rural residence was not 

associated with late stage diagnosis or receipt of treatment among colorectal cancer 

patients in Georgia [31]. 

Married SCCE, AE and AGC patients were more likely to have earlier stage disease 

compared with those who were reported to be single, widowed, divorced or separated. 

Similar observations have been reported in studies of colon [32], breast [33] and 

prostate cancer [34]. Moreover, married SCCE, AE and AGC patients had better 

prognosis compared to patients who at the time of diagnosis were not married. This 

finding was in accordance with the previously reported results indicating that 

married AE and Barrett’s esophagus patients r had a higher quality of life compared 

to single patients [35]. Possible explanation is that support provided by a spouse 

could have a beneficial effect on health care through seeking care early in the course 

of the disease. On the other hand, several studies [36, 37] suggested that health 
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affects marital status, which means people in robust health tended to get and stay 

married.  

Young age was a strong risk factor for late stage diagnosis of SCCE, AE and AGC 

and our data supported a dose-response relation between age and the likelihood of 

being diagnosed with a more advanced disease. In this respect our study is in 

agreement with at least one previous report that indicated a moderate association 

between higher stage of breast cancer and young age [38].  

The link of younger age to higher stage of SCCE, AE and GCA cannot be readily 

explained and that will need further evaluation.  It is possible that non-specific early 

symptoms of cancer in younger population are more likely to be attributed to benign 

disease, which in turn may delay the correct diagnosis. On the other hand, 

malignancies in younger patients may be more aggressive and characterized by the 

early presence of metastasis.  

No racial differences in stage distribution were found for SCCE, AE; however black 

AGC patients were more likely to be diagnosed with advanced disease compared to 

whites. There was also a modest but statistically significant racial disparity in survival 

with black patients showing worse prognosis for all three malignancies. This 

observation is agreement with other studies showing that black race is associated 

with lower likelihood of receiving surgery [39] and worse survival among esophageal 

cancer patients [40]. 

  Among patients with all three malignancies, those who received surgery of 

primary site had a better prognosis than those who did not. In another SEER study 
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focusing on the temporal trends of esophageal cancer from 1970s, the median 

survival of local, regional and metastatic esophageal cancer improved from 11, 10 and 

4 months in 1970s to 35, 15 and 6 months after 2000. Meanwhile, percentages of 

patients undergoing surgery increased from 55% in the 1970s to 64% between 2000 

and 2007. In that study, the authors concluded that complete cure of non-metastatic 

esophageal cancer was possible based on early diagnosis and treatment [25]. Our 

findings further confirm the protective effect of surgery on gastroesophageal cancer 

outcomes. Previous literature pointed out that radiation therapy along with surgery 

could improve survival of esophageal cancer compared with radiation therapy alone 

[41, 42]. However, in our study radiation therapy significantly improved the 

prognosis of all three malignancies independently of surgery.  

The interpretation of these findings requires understanding of the strengths and 

limitations of the SEER data. As previously noted elsewhere [43, 44], the large 

sample size enables SEER-based studies to have sufficient power of detecting 

relatively moderate associations and permits a variety of multivariable analyses. The 

population based, as opposed to institution-based, identification of cases increases 

the generalizability of findings and the active follow-up of cases improves the 

accuracy of survival analyses. While institutional studies often have more detailed 

information about each patient, those studies usually are confined to major referral 

centers and may not be representative of the SCCE, AE and AGC cases treated in 

community hospitals and clinics.   

The main limitations of this study pertain to the lack of data on certain important 
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clinical and demographic variables. While SEER data on surgery and radiation are 

reasonably complete, the information pertaining to systemic treatment such as 

chemotherapy is usually missing and is not included the public use files. In addition, 

SEER data do not contain information on such important predictors of survival as 

lifestyle characteristics, health insurance and socioeconomic status all of which may 

determine incidence and outcomes of cancers including SCCE, AE and AGC.  

Another important data item that may need to be considered is the effect of provider- 

and facility-related characteristics, which cannot be addressed in the context of 

SEER-based research. For all of the above reasons, both cancer registry-based and 

institution-based studies provide useful non-overlapping information that 

contributes to the evidence despite their strengths and limitations [45, 46]. 

 

Conclusion: 

No significant differences in incidence, late stage diagnosis or survival of SCCE, AE 

and AGC were found across metro, urban and rural populations. These findings add 

to the growing evidence that certain preconceptions about urban/rural disparities in 

the United States are either unwarranted or out-of-date.   
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Tables and Figures 

Table 1: Characteristics of Gastroesophageal Carcinoma Cases by Histology Types: SEER 2004-2009  

Histology Types All Cases      

(n=29,527) SCCE (n=7,456) AE (n=12,814) AGC (n=9,257) Case Characteristics 

N % N % N % N % 

RUCC1                 

Metro 25,598 86.8% 6,478 87.1% 10,989 85.9% 8,131 88.0% 

Urban 2,707 9.2% 715 9.6% 1,216 9.5% 776 8.4% 

Rural 1,169 4.0% 244 3.3% 592 4.6% 333 3.6% 

Age of Diagnosis         

<50 2,275 7.7% 434 5.8% 1,002 7.8% 839 9.1% 

50-59 5,801 19.6% 1,434 19.2% 2,616 20.4% 1,751 18.9% 

60-69 8,261 28.0% 2,165 29.1% 3,685 28.8% 2,411 26.0% 

70+ 13,190 44.7% 3,423 45.9% 5,511 43.0% 4,256 46.0% 

Gender         

Male 22,894 77.5% 4,771 64.0% 10,942 85.4% 7,181 77.6% 

Female 6,633 22.5% 2,685 36.0% 1,872 14.6% 2,076 22.4% 

Race         

White 25,062 84.9% 4,781 64.1% 12,145 94.8% 8,136 87.9% 

Black 2,814 9.5% 1,966 26.4% 330 2.6% 518 5.6% 

Other2 1,651 5.6% 709 9.5% 339 2.6% 603 6.5% 

Marital Status         

Married 16,958 57.4% 3,328 44.6% 7,880 61.5% 5,750 62.1% 

Single 4,065 13.8% 1,453 19.5% 1,548 12.1% 1,064 11.5% 

Div/Sep/Wid3 7,229 24.5% 2,346 31.5% 2,805 21.9% 2,078 22.4% 

Unknown 1,275 4.3% 329 4.4% 581 4.5% 365 4.0% 

SEER Historic Stage         

Localized/Regional 16,048 54.4% 4,164 55.9% 6,783 52.9%% 5,101 55.1% 

Distant 10,481 35.5% 2,314 31.0% 4,815 37.6% 3,352 36.2% 

Unstaged 2,998 10.1% 978 13.1% 1,216 9.5% 804 8.7% 

AJCC Stage4         

I/II/III 15,377 52.1% 4,095 54.9% 6,604 51.5% 4,678 50.5% 

IV 9,683 32.8% 1,898 25.5% 4,442 34.7% 3,343 36.1% 

Unknown Stage 4,464 15.1% 1,463 19.6% 1,765 13.8% 1,236 13.4% 
1 Using 2003 Rural-Urban Continuum Code 
2 American Indian/AK Native, Asian/Pacific Island, Unspecified, or Unknown 
3 Divorced/Seperated/Widowed 
4 Using Derived AJCC Stage, 6th edition, 2004 
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Table 2: Incidence of SCCE, AE & AGC by race and gender across different residential settings: SEER 2004-2009  

 

    SCCE AE GCA 

 95% CI 95% CI 95% CI 

  RUCC1 

Incidence 

Rate2 RR Lower Upper 

Incidence 

Rate RR Lower Upper 

Incidence 

Rate RR Lower Upper 

Metro 1.52  1.00  Referent 2.56  1.00  Referent 1.90  1.00  Referent 
Urban 1.70  1.12  1.03  1.21  2.89  1.13  1.06  1.20  1.87  0.98  0.91  1.06  

All 

Cases 
Rural 1.22  0.80  0.70  0.91  2.94  1.15  1.06  1.25  1.71  0.90  0.80  1.00  

Metro 4.01  1.00  Referent 0.71  1.00  Referent 1.14  1.00  Referent 

Urban 5.99  1.49  1.29  1.72  0.59  0.84  0.51  1.29  1.52  1.32  0.97  1.77  Black  

Rural 6.42  1.60  1.24  2.04  1.06  1.50  0.74  2.70  0.72  0.63  0.25  1.29  

Metro 1.22  1.00  Referent 3.00  1.00  Referent 2.07  1.00  Referent 

Urban 1.23  1.01  0.91  1.11  3.26  1.08  1.02  1.16  1.88  0.90  0.84  0.98  White 

Rural 0.92  0.76  0.64  0.88  3.08  1.03  0.94  1.12  1.79  0.87  0.77  0.97  

Metro 2.16  1.00  Referent 4.91  1.00  Referent 3.32  1.00  Referent 

Urban 2.52  1.17  1.06  1.29  5.48  1.12  1.05  1.19  3.35  1.01  0.92  1.09  Male 

Rural 1.95  0.90  0.77  1.05  5.88  1.20  1.10  1.31  3.04  0.92  0.80  1.04  

Metro 1.01  1.00  Referent 0.68  1.00  Referent 0.78  1.oo Referent 

Urban 1.00  0.99  0.86  1.14  0.72  1.05  0.89  1.23  0.63  0.82  0.68  0.97  Female 

Rural 0.60  0.60  0.45  0.77  0.48  0.70  0.52  0.94  0.60  0.77  0.59  0.99  
1 Using 2003 Rural-Urban Continuum Code 
2 Per 100,000 and age adjusted to 2000 US-Std Population 
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Table 3: Logistic Regression Model Evaluating Predictors of Stage IV1 Cases among SCCE, AE and AGC Patients: SEER 2004-2009 
 

  SCCE (n=5,428) AE (n=10,775) AGC (n=7,517) 
95% CI 95% CI 95% CI Case 

Characteristics 
Stage  

IV 
Stage  
I-III 

adjusted 
OR Lower Upper 

Stage  
IV 

Stage  
I-III  

adjusted 
OR Lower Upper 

Stage  
IV 

Stage  
I-III  

adjusted 
OR Lower Upper 

RUCC2                
Metro 1,502 3,200 1.00 Referent 3,732 5,512 1.00 Referent 2,751 3,847 1.00 Referent 
Urban 141 386 0.82 0.66 1.01 415 623 1.01 0.88 1.16 268 376 0.98 0.83 1.16 
Rural 68 131 1.15 0.84 1.58 167 326 0.79 0.65 0.97 111 164 0.97 0.75 1.25 

Age                
70+ 634 1,682 1.00 Referent 1,483 2,866 1.00 Referent 1,193 2,026 1.00 Referent 

60-69 534 1,105 1.24 1.07 1.43 509 527 1.32 1.20 1.45 867 1,213 1.20 1.07 1.35 
50-59 369 682 1.39 1.18 1.64 1,017 1,168 1.68 1.51 1.87 651 747 1.45 1.27 1.66 

<50 174 248 1.75 1.39 2.21 1,305 1,901 1.86 1.61 2.14 419 401 1.73 1.48 2.04 
Gender                

Male 1,207 2,295 1.00 Referent 3,730 5,576 1.00 Referent 2,493 3,431 1.00 Referent 
Female 504 1,422 0.67 0.59 0.76 584 886 1.02 0.90 1.15 637 956 0.94 0.83 1.06 

Race                
White 1,160 2,651 1.00 Referent 4,194 6,299 1.00 Referent 2,914 4,157 1.00 Referent 
Black 551 1,066 1.06 0.92 1.22 120 163 1.03 0.80 1.32 216 230 1.32 1.08 1.62 

Region                
West 693 1,475 1.00 Referent 2,116 2,936 1.00 Referent 1,569 2,137 1.00 Referent 

Northeast 356 696 1.05 0.89 1.23 787 1,187 0.91 0.81 1.01 609 930 0.90 0.79 1.01 
South 497 1,145 0.83 0.70 0.97 875 1,470 0.81 0.73 0.90 546 772 0.94 0.82 1.07 

Midwest 165 401 0.82 0.66 1.01 536 869 0.88 0.77 1.00 406 548 1.05 0.91 1.22 
Marital status                

Married 719 1,706 1.00 Referent 2,662 4,153 1.00 Referent 1,953 2,851 1.00 Referent 
Single 413 705 1.27 1.08 1.49 590 699 1.16 1.02 1.31 419 446 1.22 1.05 1.42 

Div/Sep/Wid3 524 1,175 1.20 1.04 1.39 925 1,376 1.10 0.99 1.21 662 965 1.07 0.95 1.20 
1 Using Derived AJCC stage, 6th edition, 2004 
2 Using 2003 Rural-Urban Continuum Code 
3 Divorced/Separated/Widowed
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Table 4: Adjusted Cox Proportional Hazard Model evaluating predictors of survival in SCCE, 

AE & AGC Patients: SEER 2004-2009 

  SCCE (n=6,582) AE (n=12,189) AGC (n=8,467) 

 95% CI 95% CI 95% CI 

Categories HR Lower Upper HR Lower Upper HR Lower Upper 

RUCC1          

Metro 1.00  Referent 1.00  Referent 1.00  Referent 

Urban 0.99  0.90  1.10  0.97  0.90  1.05  1.10  1.01  1.21  

Rural 1.14  0.98  1.33  1.04  0.93  1.16  1.02  0.88  1.17  

Sex          

Male 1.00  Referent 1.00  Referent 1.00  Referent 

Female 0.90  0.85  0.96  1.04  0.98  1.10  0.93  0.87  0.99  

Age          

70+ 1.00  Referent 1.00  Referent 1.00  Referent 

60-69 0.79  0.74  0.85  0.73  0.69  0.77  0.70  0.65  0.74  

50-59 0.80  0.74  0.87  0.67  0.63  0.72  0.66  0.61  0.71  

<50 0.80  0.70  0.89  0.63  0.58  0.68  0.60  0.55  0.66  

Race          

White 1.00  Referent 1.00  Referent 1.00  Referent 

Black 1.12  1.05  1.20  1.19  1.04  1.36  1.16  1.04  1.30  

Region          

West 1.00  Referent 1.00  Referent 1.00  Referent 

Northeast 0.87  0.80  0.94  0.91  0.86  0.97  0.83  0.77  0.89  

South 1.12  1.03  1.20  1.11  1.05  1.18  1.04  0.96  1.12  

Midwest 1.00  0.90  1.10  0.93  0.87  1.00  1.00  0.92  1.09  

Surgery2          

No 1.00  Referent 1.00  Referent 1.00  Referent 

Yes 0.39  0.35  0.43  0.37  0.35  0.40  0.38  0.36  0.41  

Radiotherapy          

No 1.00  Referent 1.00  Referent 1.00  Referent 

Yes 0.45  0.42  0.48  0.69  0.66  0.72  0.68  0.64  0.72  

Marital Status          

Married 1.00  Referent 1.00  Referent 1.00  Referent 

Not Married3 1.22  1.15  1.30  1.22  1.16  1.28  1.23  1.16  1.30  

AJCC Stage4          

I 1.00  Referent 1.00  Referent 1.00  Referent 

II 1.10  1.00  1.21  1.49  1.36  1.63  1.57  1.42  1.74  

III 1.56  1.42  1.72  2.16  1.98  2.35  2.03  1.83  2.25  

IV 2.02  1.84  2.22  3.14  2.91  3.40  2.65  2.44  2.87  

Unstaged 1.50  1.36  1.65  2.04  1.87  2.23  1.71  1.55  1.89  
1 Using 2003 Rural-Urban Continuum Code 
2 Surgery of Primary Site 
3 Including single, widowed, divorced and separated 
4d Using AJCC Derived Stage, 6th edition, 2004 
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Figure 1: Kaplan-Meier Survival Curves for SCCE, AE & AGC Patients by Residential Setting: SEER 2004-2009 

    

  


